Health and Safety

M.2.6 RADIOLOGICAL IMPACTS AT IDAHO NATIONAL ENGINEERING LABORATORY

This section presents the radiological impacts of various storage and disposition alternatives at INEL.
Section M.2.6.1 presents the radiological releases and resulting impacts from facilities associated with No
Action. Section M.2.6.2 presents the radiological releases and resulting impacts from the various alternatives.

For purposes of radiological impact modelling, INEL was divided into nine separate areas which would release
radioactivity in 2005. All release points in each area were aggregated into a single release point. Table M.2.6—-1
presents the characteristics of each of the release points including location, release height, and minimum distance
to and annual average dispersion to the site boundary in each of the 16 directions. In order to calculate the maximum
site boundary dose (that is, the dose ultimately incurred to the site MEI), the dose from each release point to the
“maximum receptor” (that is, potential MEI) associated with each of the other release points has been calculated.
For further clarification on the definition of the “maximum receptor” refer to Section M.2.2.2. For example, the
dose resulting from releases from the Test Reactor Area, Argonne National Laboratory-West (ANL-W), Waste
Experimental Reduction Facility/Power Burst Facility Area, and the other storage and disposition alternatives, has
been determined for the maximum receptor from the Central Facilities Area. Figure M.2.6-1 illustrates the location
of each maximum receptor in relation to each release point. The maximum site boundary dose (that is, the dose
ultimately incurred to the site MEI) is then determined by the maximum dose to one of these maximum receptors.
Table M.2.6-2 presents the direction, distance, and atmospheric dispersion from each release point to each of the
maximum receptors. Annual radiological releases were assumed to remain constant during the full operational
period.

The population and food stuffs distributions centered on each release area are provided in a Health Risk Data
report, October 1996. The joint frequency distribution used for the dose assessment was based on the
meteorological measurements for the year 1986 from the GRID III tower at the 10-m (33-ft) height and is
contained in the Health Risk Data report.

Doses given in this section are associated with 1 year of operation because regulatory standards are given as
annual limits. The health effects are presented on an annual basis in the tables, and for the projected operational
period in the text. Tables M.2.6-3 and M.2.6-4 include the radiological impact to the public from atmospheric
releases for No Action and the storage and disposition alternatives.

M-39



Storage and Disposition of Weapons-Usable

Fissile Materials Final PEIS

PRURIA TELOT  (0IXLT S9e'st PRURIAY v0T'T1 c01XV'E SE0'81 g 01X’ 18%'p1 MNN
6-01XT'6 806'L1 6-01XET €8T'v1 601%6'C £0S' 1 PRIIRS 44 PTI g-01%0°C S00°01 MN
6-01XL'S 616°L1 «01%8°1 66't1 ¢ 01XT'C ¥8I1°TI PRIIRS S 01§11 g-01%%°1 SIT'6 MNM
g 01Xl SOE'YT  4.0IXTY CLOT  4.01XT'S vIO'LL  401%6'6 £L8°€l g-01XP'¢ 6LLTI M
601%6'8 6E¥'ST  4.01%6C 60V'1IT  401XE'E 886'81  4.01%89 09271 g-01Xp'C Lor'el MSM
g OIXL'E 6SY'Ll  g0IXE] Wyl g-01XTl 66781  (0IX9°L SHO'vE g-01X8°[ 090°0¢ MS
g OIXEY 820°S1 4. OIXI'I 14254 BN RN ESL'ST  (0IXSY 668tV 60IXL6 9859 MSS
g-0IX1'¢ SE9'vl 6-01X8°C T56°¢l 6-01XT'S 8ES'ST c-01X8'¢ IEL'EE ¢-01%9°6 61g'se , S
g-01%0°l 069'%1  4.0IXL' LEEYI  £01X9] L96'S1  OIXTI 1Z8°¢€ 601XT'E Is1'se . ass
6-01XT’S 19281  4.01XT1 60v'91  £.01X0°[ £60°61  4.01%XE’] LSL'ET 601XEE 122°9C gs
g-01%0’l 969'81  4.01xS°1 vLOYT  601XYI 60V'9T  (0IX6'E oLL'S1 PLRTA 081°91 _ LY
g-01X0CT LLE'6l  £01XTE £98'€T 4 01%6C vLEIT g OIXE'] $89°6 g-01%0Y 9zZL'11 ,. q
g-01X$°C 860vE  4.01%6Y LLS'6E  01%X9} 61y g 0IXPE ¥88°6 g-01%6'6 $00TI o N3
gOIX6T  SOL'LE  4O1XpL SOP'Ty  (OIXEL 106y 01Xy 9EETI (O1XT1 SSO'El m aN
6-01%8°6 988ty  4.01%09 WBIYT  401%89 LEL'IT  401X8'1 059°T1 g-0IXL’€ 66€£91 _ INN
g-01xT'1 8TETT  (0IXIE TIL'OT (01X 660'61  (0IXTS 8£6'81 2-01X9} 91081 _, N
(cw/s) () (cwrs) (ur) (gw/s) (w) (gw/s) (ur) (gu/s) (ur) uondIq
Oompd  ouessigq  OMUD duesiq oM Ruelsiq oM Rueisiq o uesi(q
Axepunog 331§ j8 uoisiadsi( Jtsaydsounyy pue adue)siq

[9A27] punoin w9l w z'9L wyis 124377 punolin) W31} aseapy

WILE'STSTI - wE80'7.9S.C11- WOV8°9P.LSoTI - WESTPLTPTIL- WI9E LY. EPoTI - - apmpduory

w29 ThPELY »160°91.bELY WPYT8.SE.LY W6EE'95.0S.EY wIPL LT SoEY pmpe]

NS AMT ddd1 Vil NVL INS ghuilod aseddy
divpunog fsopisoquy

Buriaauruzy ppuonpp oyopy ayy 1 O1Y) puv 2uvISIq ‘UOYIAAN( SINSLIIIDIVY)) JUI0J ISDI)IY

I-9°TW 219vL

M-40



Health and Safety

89661 SMINH :321nog

“BaIY UONONPAY [EIUSWLIAAXE] A1SBA=JHT A ‘BAIY JOIOBOY 1AL =V Y.L YUON BaJV 1S3} =N V.L 910N
‘sjutod aseajal jo uoneso| 10§ [—9'7 W ANl 33§ ,

6-01%5'8 L91°1g g 01Xl 1ot g-01X0°1 L6L'LY PRURS A/ £S8°¢T MNN
6-01X¥9 878°LT PRURYA LSLYI 601XL°6 €0T'L1 6-01%6'V 81€°0C MN
6-01X0°S YA94s 6-01%6'8 €08°CI PRURIAY z61'61 PRU R 1ZARY4 MNM
6 OIX1'9 867°SE g-0IXi'e 1991 g-01%9°| 9zL'0T s 01XS'L LE6'9T M
g-01XI°1 976'8C g-01X0t €61°01 g-01X¢°1 99691 6-01%6'L LTT0T MSM
g-0IXI'C 988°61 PEURIN 7669 g-01%X¥'9 €S9Il g-01Xp’e TLYEl MS
g-01%6°C S90°L1 (-01X9°'1 £00'9 g01XS"L 120°01 g-0IX8¢E LE6'L] MSS
g-0IXeL I1LS'S OTXl vz6's gOIXE's 988°6 g-01%9°C 6£S°11 S
g-01%¢’S 8IS°S g-01XG°¢ 0609 gOIXL'| 191°01 601X'8 IPS11 4SS
g-01X9C 798'S g-01%6’l €6T°'L 6-01XV'6 96811 PRIIRI% 4 80SP1 4s
g-01XS°1 $00°6 g-01X0C S9Z'11 g-01X01 S9L'81 601XL9 LS8'LI HSH
6-01XV'6 69t Pl g-01X0°1 6£0'CE g 01%¢°1 TY8'ET g-01Xp°1 T8S°LI q
g-01%¢’1 95091 g-01X9°] 989°Lp g-01%0°C T0€'6€ g-01X9°] 888°CE 4Nd
g-01%9°] o6l g-01%8’1 6T8'ES g-01Xt’¢ so'sy g-01%6'1 Y0Z'6€ aN
gO1X¥'l SY9've g OIXL'T - L80'6C g-01X1'] 101°0y 601XS'L 6’1y dNN
6 01Xe’8 6£9'T€ g-01XL'1 107°LY g-O1X1'1 £8L'YT 60IXL'9 8SP'ST N
(/) (ur) G/s) (w) (Gu/s) (u) ) () uonsang
Omp  ueisiq oM uesiq on uesiq oo uelsiq
A1epunog a)ig je uoisyadsi(] dsdydsouny pue adue)siq
w LTy |2A9] punoin) [2A9] punolin Y3Y Iseappy
WYL 81.6€0C1 - wEV8EL TN - «€L0°019S.CI T~ WILO'TENSTHT- apmyduoy
WEEL TP.SEotY w1§6°85.6C.EY «I8E P LE.LY WEPPEEELEY pmper]

M~ INV

JNMA

20 3seapay

Suri2ou18usy puonpp oyvpy a3y 1 J1Y) PuD ‘2UDISIT ‘UOYIALN(T “SINISIIAIIVIVY) JUI0J ISDI]IY

panunyuo)— KLivpunog Li10pioquy

‘I-9°CW 2192L

M-41



Health and Safety

Table M.2.6-2. Direction, Distance, and Meteorological Dispersion to Various Maximum Individual
Receptors at the Idaho National Engineering Laboratory Site Boundary

Atmospheric
Dispersion
Direction Distance Chi/Q
Maximum Receptor For ' (m) (s/m>)
Release Point: SMC
SMC and TAN NE 14,481 1.1x107
TRA SSW 53,888 8.1x10”
ICPP SSW 52,249 8.4x10™°
LWR Site SSW 47,838 9.4x10
WERF SSW 47,497 9.5x107
CFA SSW 49,319 9.0x10™°
RWMC SSW 52,487 8.3x10°°
ANL-W S 35,376 9.6x10”
Release Point: TAN
SMC and TAN NE 12,337 4.4x10°8
TRA SW 54,224 4.4x107°
ICPP SSW 52,464 3.8x107
LWR Site SSW 47,566 4.2x10°°
WERF SSW 47,165 4.3x10
CFA SSW 49,252 4.1x10°?
RWMC SSW 52,722 3.8x10°°
ANL-W S 34,503 3.7x10°
Release Point: TRA
SMC and TAN NE 48,269 6.4x10°
TRA SW 18,299 1.2x10°8
ICPP SSW 16,796 9.4x107?
LWR Site SSE 16,393 1.5x10°
WERF SSE 16,850 1.5x107°
CFA S 15,549 5.2x10°
RWMC SSW 16,992 9.3x10°
ANL-W E 16,415 2.9x107
Release Point: ICPP
SMC and TAN NE 48,292 6.4x10"°
TRA SW 18,395 1.2x10°8
ICPP SW 16,443 1.3x10°8
LWR Site S 14,251 5.7x10°°
WERF SSE 14,570 1.7x10°°
CFA S 14,059 5.8x107
RWMC SW 16,712 1.3x108
ANL-W E 23,906 3.2x107
Release Point: LWR Site
SMC and TAN NNE 44,887 9.8x10™°
TRA SwW 22,811 2.6x10°8
ICPP SW 20,426 3.0x10°8
LWR Site SSW 15,029 4.3x10°8
WERF S 14,873 3.0x10°8
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Table M.2.6-2. Direction, Distance, and Meteorological Dispersion to Various Maximum Individual
Receptors at the Idaho National Engineering Laboratory Site Boundary—Continued

Atmospheric
Dispersion
Direction Distance Chi/Q
Maximum Receptor For (m) (5:/m3)
CFA SSW 16,430 3.8x108
RWMC SW 20,771 2.9x10°8
ANL-W ESE 18,736 1.0x10°8
Release Point: WERF
SMC and TAN NNE 47,288 6.3x10°°
TRA WSW 21,626 7.3x10
ICPP SW 18,954 2.3x10°8
LWR Site SSW 12,217 3.6x108
WERF SSW 11,938 3.8x10°8
CFA SW 14,170 3.3x10°®
RWMC SW 19,347 2.2x10°8
ANL-W E 17,626 1.4x108
Release Point: CFA
SMC and TAN NNE 51,824 8.2x10°°
TRA SW 15,468 4.3x10°8
ICPP SW 13,109 5.4x10°8
LWR Site SSE 10,331 1.6x10°8
WERF SSE 10,777 1.5x10°8
CFA SSW 10,021 7.5x10°8
RWMC SW 13,442 5.2x10°8
ANL-W E 23,916 1.5x10°8
Release Point: RWMC
SMC and TAN NE 59,528 1.6x108
TRA SW 7,019 1.3x1077
ICPP S 5,943 1.1x1077
LWR Site ESE 12,605 1.7x108
WERF ESE 13,761 1.5x10°8
CFA SE 8,791 1.4x108
RWMC SSW 6,004 1.6x1077
ANL-W E 32,468 1.0x108
Release Point: ANL-W
SMC and TAN N 38,094 6.8x10°
TRA WSW 38,408 7.9x10°
ICPP WSW 35,484 8.7x10™°
LWR Site SW 25,870 1.5x10°8
WERF SW 24,903 1.5x10°8
CFA e . WSW . 29,537 1.1x108
RWMC WSW 35,923 8.6x107
ANL-W S 5,572 7.3x10°8

Note: WERF=Waste Experimental Reduction Facility; TAN=Test Area North; TRA=Test Reactor Area.
Source: HNUS 1996a.
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M.2.6.1 No Action

Atmospheric Releases and Resulting Impacts to the Public. For No Action, eight of the nine areas have
radioactive releases to the atmosphere from normal operation. Table M.2.6.1-1 presents the estimated annual
atmospheric radioactive releases.

Tables M.2.6-3 and M.2.64 include the radiological impacts to the MEI and to the offsite population within 80
km (50 mi), respectively. The max1mally exposed individual would receive an annual dose of 0.018 mrem. An
estimated fatal cancer risk of 4.4x10”7 would result from 50 years of operation. The population within 80 km
(50 mi) would receive a dose of 2.4 person-rem in 2030 (mid-life of operation). An estimated 0.061 fatal cancers
could result from 50 years of operation.

'Liquid Releases and Resulting Impacts to the Public. There are no radioactive liquid releases to the offsite
environment associated with No Action. Therefore, there are no resulting impacts.

Worker Doses and Health Effects. Based on measured values during the time period of 1989 to 1992 (Twenty-
Second Annual Report Radiation Exposures for DOE and DOE Contractor Employees-1989 [DOE/EH-0286P]
and subsequent yearly data reports), the annual average radiation dose to a badged worker at INEL was calculated
to be 30 mrem. It is projected that in 2005 and beyond, there would be 7,337 badged workers involved in No Action
activities at INEL. The annual average radiation dose to these workers is assumed to remain at 30 mrem; the annual
total radiation dose among all these workers would then equal 220 person-rem. From 50 years of operation, an
estimated fatal cancer risk of 6.0x10™* would result to the average worker and 4.4 fatal cancers could result among
all workers.
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M.2.6.2 Storage and Disposition

Radioactive Releases and Resulting Impacts to the Public. For the storage and disposition alternatives, the
impacts from the No Action facilities need to be added to the changes in impacts from the storage or disposition
facilities to determine the impacts from total site operation. For example, to determine the radiological impact
for the addition of an AP600 reactor at INEL, the doses from No Action facilities have to be summed with the
AP600 reactor doses. Estimated annual atmospheric radioactive releases from the facilities associated with the
various alternative actions are given in Section M.2.3. Tables M.2.6-3 and M.2.6—4 include the radiological
impacts by alternative facility. There are no radioactive liquid releases to the offsite environment associated with
any alternative action.

The annual incremental doses associated with the different alternative facilities range from 3.4x10°° to
0.078 mrem to the MEI and from 5.1x10°® to 9.6 person-rem to the 80-km (50-mi) population in 2030. The
associated health effects from annual operations are included in both tables.

Worker Doses and Health Effects. For the storage and disposition alternatives, the impacts from the No Action
facilities need to be added to the incremental impacts from the storage or disposition facilities to determine the
impacts from total site operations (refer to the worker discussion under No Action, above, and to
Table M.2.3.2-1).
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